Characterization of the alloreactivity and anti-leukemia reactivity of cord blood mononuclear cells.
It has been suggested that cord blood T cells may be less able to mediate GVHD than marrow-derived T cells due to their naive status. A decreased potential for GVHD may be advantageous for allogeneic transplant, but this benefit might be counteracted by loss of the GVHD associated graft-versus-leukemia (GVL) effect. The GVL potential of cord blood could be doubly compromised since cord blood NK cell activity is also decreased. To assess these issues we have performed extensive comparative functional and immunophenotypic evaluations of cord and adult mononuclear cells. We found a somewhat reduced alloproliferative, allostimulatory and allocytolytic capacity of cord blood mononuclear cells in bulk assays but not by limiting dilution assays. Immunophenotyping revealed no significant differences in the proportion of major lymphocyte subsets with the exception of the previously recognized predominance of CD45RA+ cells in both CD4 and CD8 cord blood T cells. Cord blood T cells expressed normal percentages of the cellular adhesion molecules, CD11a, CD18 and LFA-3; however, the antigen density of each of these molecules was less than that found on adult T cells. Fewer resting cord blood T cells expressed CD54, the ligand for LFA-1. Cord blood B cells and monocytes expressed normal levels of HLA-class I and HLA class II DR, DP and DQ antigens, suggesting that the decreased expression of cellular adhesion molecules or their receptors rather than a decrease in expression of HLA might have contributed to the lower alloreactivity of cord blood. Although the percentages of NK cells and NK cell subsets in adult and cord blood were similar our data confirmed that cord blood has very low NK lytic activity. In contrast, LAK activity was much more readily induced in cord blood compared with adult PBMC, a finding which could be explained in part by a higher frequency of LAK precursors and a more rapid expansion of NK cells in response to culture with medium containing of NK cells in response to culture with medium containing IL-2. Cord blood LAK cells were readily able to lyse fresh leukemia targets from patients with ALL, AML and CML. The data indicate that although the alloreactive potential of cord blood cells may be somewhat decreased, it is not absent and must be considered a factor in cord blood transplants. LAKp with the potential to lyse leukemia are present in increased numbers in cord blood and might contribute to the GVL effect of a cord blood transplant.